The paper is to explore the best extraction process of volatile oil and extract the volatile oil from Prunusmume so as to analyze the constituents of the essential oil from Prunusmume. And the antibacterial activity of the volatile oil was tested. In the experiment, the volatile oil was extracted from the dried Prunusmume by steam distillation, and the extraction process was optimized by orthogonal experiment. The chemical composition of the volatile oil was separated and identified by gas chromatography-mass spectrometry (GC-MS). The antibacterial activity of volatile oil from Prunusmume was tested by pore and tube dilution method. And the best extraction process of volatile oil from Prunusmume was as follows: adding water for 20 times, soaking for 3 hours, extraction for 8 hours. Volatile constituents mainly contain Alkanes, aldehydes and esters. Volatile oil on the test with E.coli and Staphylococcus aureus has shown a good antibacterial effect. It can be concluded that the optimum extraction process of volatile oil from Prunusmume was stable and feasible. At the same time, it has a good antibacterial effect.
Introduction
Plum is the dried flower bud of the Rosaceae Prunus mume (Sieb.). It has a long history of application in China. And it has important value for seeing and appreciating medicinal properties [1] . Modern pharmacological studies have shown that Plum with Shugan Qi, tone stomach and the effect of phlegm Sanjie [2] [3] , plum flavonoids with free radicals inhibit the role of aldose reductase and anti-platelet aggregation [4] [5] . Plum contains volatile oil, volatile oil with anti-inflammatory, anti-mutation, anti-cancer, insect repellent effect, enzyme inhibition, while spices, medical and health services and human health development has an important role [6] [7] . Up to now, no research has been done on optimizing extraction conditions, main chemical components and antimicrobial activity of essential oil of Plum. The purpose of this experiment is to obtain the best extraction technology of the essential oil of Rhodiola rosea. It is also to separate and identify the main chemical components of the essential oil of Rhodiola rosea. And it's to test the antibacterial activity of Rhodiola rosea oil. It is hoped that it can provide reference for the utilization of rich Rhizoma plum resources in nature. 30 times, soaking 2h, extraction time was 6h. The purpose is to examine the different water volume of red plum essential oil extraction rate. As can be seen from Table 1 , the extraction rate of the essential oil of Rhodiola rosea is the highest under the condition of 25 times the amount of water added. Too little addition of water can make the plum infiltration insufficient. So the best condition is choosing 25 times for adding water.
Soaking time
Take mashed red plum about 50g, plus 25 times the distilled water, soaking time were: 0,1,3,5,7 h, extraction time was 6h, to examine the different soaking time plum volatile oil extraction rate. According to the results in Table 2 , the extraction rate of volatile oil from Rhodiola rosea increased due to the lengthening of soaking time, reaching the highest value at 5h. According to soaking theory, soaking will make the plant cell gap becomes larger, and help to improve the oil yield of volatile oil.
The impact of extraction time
Take mashed red plum about 50g, plus 25 times the distilled water, soaked 3h, set the extraction time were: 4, 6, 8,10,12 h, compare the extraction time of the volatile oil extraction rate. As can be seen from the results in Table 3 , the extraction rate of volatile oil in the distillation 8h larger, and then the distillation time tends to be stable, volatile oil extraction rate increased slowly, so we choosing 8h for the best distillation time.
Orthogonal test

Hongmei volatile oil extraction factor level design
Choose A water, B soaking time and C extraction time, the factors were selected three levels, respectively, the rate of volatile oil extraction is an indicator, the design of three factors and three levels of orthogonal test are shown in Table 4 . 
Orthogonal experimental design
According to Table 5 , each test were taken mashed Plum about 50g. The data were analyzed visually and analyzed by ANOVA using "Orthogonal Experiment Assistant" software [9] . The results are shown in Table 5 and Table 6 . The visual analysis results in Table 5 show that RA = 0.067, RB = 0.040, RC = 0.094. C is the most important factor, which has the greatest impact on the test results, followed by the A and B factors. The order of the three factors is C> A> B. Analysis of variance shows that: extraction time C was significant. The C factor was statistically significant (P<0.05), while A and B had no significant difference (P> 0.05). Through Intuitive analysis of the results, we can think of the extraction time is the main factor affecting the extraction rate of red plum oil. An intuitive analysis in Table 5 shows that: kA1> kA2> kA3, kB1 = kB2> kB3, kC3> kC2> kC1. According to the preferred principle of volatile oil extraction process, that is to determine the optimal extraction process for essential oil of Rhodiola rosea A1B1C3. That is: adding water 20 times, soaking time 3h, extraction time 8h.
Red plum essential oil GC-MS analysis
Column temperature was programmed with a DB-1701 (30 mx 250 μm x 0.25 μm) capillary column (Agilent Technologies, Inc.). The column temperature was programmed at 60 °C for 3 min. After heating to 130° C at 10 °C/min, speed up to 190 ℃, maintained for 50min, then 10 ℃/min speed up to 250 ℃, hold 15min. Injection volume: 10 L; inlet temperature is 230 ℃, detector temperature is 250 ℃, carrier gas is nitrogen, constant flow rate 1mL/min, split ratio 20: 1.
Mass spectrometry conditions: ion source for the EI source, ionization energy 70eV, the ion source temperature is 230 ℃, scanning range 60 ~ 550 amu, solvent delay 3 min.
According to the above experimental conditions, the essential oil of Rhodiola rosea was analyzed by GC-MS, and the relative content of each component in the volatile oil was calculated by the normalization of peak area. 78 peaks were obtained and the NIST11 database was searched for component analysis and 52 of them were identified. Having identified the names of the ingredients, the relative content shown in Table 7 .
As can be seen from Table 7 , the identified 53 compounds account for 99.5% of the total volatile components, mainly including a large amount of alkanes, aldehydes and esters. There are 5 more than 5%, n-eicosane, 2-methyl octadecane, n-pentacosane, benzaldehyde, benzyl benzoate.
Hongmei essential oil antibacterial test
Preparation of solid medium and liquid medium. E. coli and Staphylococcus aureus (SA) stored in the refrigerator were thawed and transferred to freshly prepared nutrient agar medium by plate scribing method, and cultured overnight in a 37 °C incubator. The two colonies on the medium were washed with 60ml.
Flat punch method
Using hole punching method, evenly spread on the nutrient agar plates with an applicator, and then evenly perforated with an agar punch, each plate 1 hole, we remove the agar in the hole. The red plum volatile oil drops into the hole to full. Overflow is appropriate, well labeled, overnight incubator at 37 ° C incubator, observe the inhibition zone size. Meanwhile, ethyl acetate was used as a negative control. As can be seen from Table 8 , the volatile oil of Rhodiola rosea has a significant inhibitory effect on Staphylococcus aureus and Escherichia coli, and the diameters of the bacteriostatic circles are respectively 15-18 mm and 14-18 mm. While the negative control ethyl acetate did not appear inhibition zone. Twenty-four tubes of the well-handled test tubes were stuffed with test tube plugs and placed in a 37 °C. incubator overnight for culture. Observation and recording were performed to find out tube turbidity. The concentration of the test tube with test bacterial growth was taken as the minimum inhibitory concentration). The results are shown in Table 9 .
Test tube double gradient method
According to the experimental results, No.5 test tube began to appear turbidity in tubes No.1 to
No.10, and its liquid volume concentration (v/v) was 0.03125. 11 to 20 tubes began to appear cloudy on the 16th test tube, the liquid volume concentration of 0.01563, empathy dehumidifier volatile oil minimum inhibitory concentration of Escherichia coli should be greater than this concentration. While the colonies in tubes 21, 22, 23, and 24 is negative.
Conclusions
In this paper, single factor experiments, respectively, the amount of water, soaking time and extraction time of three factors on the extraction rate of red oil were investigated. And through the three factors, each of the three levels are carried out the extraction process orthogonal optimization experiment. And then determine the amount of water 20 times, soaking 3h, extraction 8h optimal extraction parameters. The use of steam distillation extraction Rhododendron volatile oil is simple and convenient operation, with great feasibility. Red oil can play a guiding role in the production of volatile oil. The result of GC-MS showed that the volatile oil contained a large amount of alkanes, aldehydes and esters. The results of bacteriostasis showed that the volatile oil of Rhodiola rosea had obvious inhibitory effect on the two selected strains. In this paper, the antibacterial activity of the essential oil of Rhodiola rosea was tested simply and simply. Due to the complex diversity of essential oil components of Rhodiola rosea, the experiments on other biological activities and pharmacological effects are of great value and significance. 
